Abstract: Alpha-skew-Logistic distribution is introduced following the same methodology as those of Alphaskew-normal distribution (Elal-Olivero, 2010) and Alpha-skew-Laplace distributions (Harandi and Alamatsaz, 2013 
I.
Introduction Azzalini (1985) first introduced the path breaking skew-normal distribution, which is nothing but a natural extension of normal distribution derived by adding an additional asymmetry parameter and the probability density function (pdf) of the same is given by
where  and  are the pdf and cdf of standard normal distribution respectively. Here,  is the asymmetry parameter. Following Azzalini"s (1985) seminal paper, a lot of research work has so far been carried out to present different skew normal distributions derived from the underlying symmetric one to model asymmetric behavior of empirical data suitable under different situations (For a complete survey on univariate skew normal distributions see Chakraborty and Hazarika (2011) ). Huang and Chen (2007) , proposed the general formula for the construction of skew-symmetric distributions starting from a symmetric (about 0) pdf h(.) by introducing the concept of skew function (.)
G , a Lebesgue measurable function such that, 1
; R Z  , almost everywhere. A random variable Z is said to be skew symmetric if the pdf is of the following form ) (
Choosing an appropriate skew function ) (z G in the equation (2) one can construct different skew distributions with both unimodal and multimodal behavior. Chakraborty et al., [2012, 2014a, and 2014b] introduced new skew logistic, skew Laplace and skew normal distributions which are multimodal with peaks occurring at intervals by considering a periodic skew function involving trigonometric "sine" function and studied their different properties including parameter estimation and data fitting. Alpha-skew-normal distribution was introduced by Elal-Olivero (2010) as a new class of skew normal distribution that includes both unimodal as well as bimodal normal distributions. Using exactly the similar approach Harandi and Alamatsaz (2013) investigated a class of alpha-skew-Laplace distributions and very recently Gui (2014) introduced alpha skew normal slash distribution and studied its properties.
The logistic distribution which very often is seen as a competitor of normal and Laplace distribution is an important probability distribution which attracted wide attention from both theoretical and application point of view (see Johnson et al., 2004 and Balakrishnan, 1992) . Again, like other skewed distributions, the skewed version of the logistic distribution also has wide range of applications in real life (for detail see Wahed 2012)). In the present study we have borrowed the idea from Elal-Olivero (2010) and Harandi and Alamatsaz (2013) to propose and investigate an alpha-skew-logistic distribution which generalizes the logistic distribution and flexible enough to adequately model both unimodal as well as bimodal data in the presence of positive or negative skewness.
II. Alpha-Skew-Logistic Distribution
In this section we introduce the proposed alpha skew logistic distribution and investigate its shape and mode numerically. Definition 1. If an r.v. Z has the density function
where, then we say Z is an alpha-skew-logistic r.v. with parameter  and denote it by ) ( ASLG  Z . Particular cases:
i. for 0   , we get the standard Logistic distribution is given by
and is denoted by
Plots of the pdf
The ASLG pdf for different choices of the parameter  are plotted in figure 1 . Figure 1 . Plots of pdf of ) ASLG( From the figures it can be seen that the distribution has at most two modes (see also section 2.2). Also the smaller of the two peaks when present appears in the right (left) of the higher one depending on the value of  < (>) 0.
Mode of ASLG
Here we numerically verify the fact that ASLG has at most two modes. The first differentiation of the pdf ) ;
ASLG  with respect to z is given by Alpha-Skew-Logistic Distribution www.iosrjournals.org 38 | Page 
is the poly-logarithm function (see Prudnikov et al. (1986) ).
The cdf is plotted in figure 3 for studying variation in its shape with respect to the parameter  . (5) 
The result follows on simplification. (8), we get the mgf of BLG distribution as
Corollary 2. In particular, by taking limit as
Alternative expression for the mgf of ) ASLG( can be obtained in terms of gamma function and its derivatives as 
The result (10) follows immediately.
Moments
From (10) 
Which is proportional to variance of standard logistic distribution and is positive (or negative) if 0
, is positive (or negative) if depending on whether 0 
. Note that, for 0 ) (   all odd order moments are positive (negative) while the even order moments are always positive. Bounds for skewness and kurtosis: The following bounds for skewness and kurtosis can be derived using numerically optimizing 1  and 2  with respect to  . 
Plots of skewness and kurtosis:
We have plotted the skewness and kurtosis respectively in figure 6 and 7 to study their behavior. Theses plots also verify the bounds presented above. 
IV. Truncated alpha-skew-logistic-distribution as a life time distribution
Here we present alpha-Skew-logistic-distribution truncated below "0" as a potential life time distribution. The pdf of the truncated-alpha-logistic-distribution ) ( TASLG  truncated below "0" is given by TASLG  reduces to standard half logistic distribution (Balakrishnan, 1992 ).
As such the present ) ( TASLG  may be seen as a generalization of the standard half logistic distribution (Balakrishnan, 1992) .
V.
Closeness of alpha skew normal and alpha skew logistic distributions , have been studied to find combinations of parameters such that the two pdfs almost coincide. This is achieved by minimizing the sum of the squared difference of the pdfs over a finite set of equally spaced points in the range of these two distributions with respect to one parameter while others are kept fixed. The KL distance We have presented the graphs of the pdfs, cdfs and difference of cdfs of the first pair of distributions respectively in Figure 9 , 10 and 11 to depict their closeness. Figure 9 . Plots of pdf Figure 10 . Plots of cdf Figure 11 . Plots of differences of cdf
VI. Parameter estimation
We present the problem of parameter estimation of a location and scale extension of ) (
is said to be the location (  ) and scale extension (  ) of Z and has the pdf
Method of moments
Let 1 m , 2 m and 3 m are respectively the first three sample raw moments for a given random sample ) , , , ( (12) . Then the moment estimates of the three parameters  , and  are obtained by simultaneously solving the following equations derived by equating first three population moments with corresponding sample moments. 
Substituting the value of  from equ. (13) 
Finally, putting these values of  and 2  in equ. (15), we get the following equ. in  (17) is not tractable, it can be numerically solved to estimate  .
Once  is estimated rest of the two parameters namely,  and  can be directly estimated from equ. (13) and (16) respectively.
Remark 6.
It may be noted that the equ. (17) may return multiple solutions for  and hence leading to more than one set of feasible estimates for the parameters. This situation may be resolved by retaining the best set (according to some criterion e.g., likelihood or entropy) among the feasible solutions.
Maximum likelihood estimation
For a random sample of size n ) , , , ( (12), the likelihood function is given by
The MLE"s of 
When the exact expressions for various expectations above are cumbersome, in practice they are estimated as
VII. Real life applications: comparative data fitting
Here we have considered data set of the heights of 100 Australian athletes (Cook and Weisberg, 1994 Figure 9 , also confirms our finding. Concluding remarks In this article a new alpha skew logistic distribution which includes both unimodal as well as bimodal logistic distributions is introduced and some of its basic properties are investigated. A truncated version of the proposed distribution is seen to have bathtub shaped failure rate function. Closeness of the alpha skew normal and alpha skew logistic distributions is briefly explored.
LR test result:
The numerical results of the modeling of a real life data set considered here has shown that the proposed distribution provides better fitting in comparison to the logistic and skew logistic distribution 
